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XII422°I 7? SOU o|§} i 
Oil 2I§[ m&MM S §?iUD, 
^^EJ (21) CH£I2! 



HI60£°J 



20 £ 29,000 

1 S 1,000 

1 2J 26,000 

24 & 877,000 

933,000 m 

±D\& (70%^^) 

298,100 m 



§1 
SI 



CH 



1. S^fA-l- SAIIAi(ES)_m 2.?ISS_1S[£!, ^S] 3 
ZMggjS iSSfe Ai#_1S[A^X^^g A^] 4.^Z> 

m §S6H= Aiw_is[^:^Aiis^^a5iiH m°im mm 
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-2-^-2. t1]ol£|t ^s]ojl ^Sfe ^1^, cflol^o] x^ofl 

^It-M 37] HMel## 3M:>±3! ^(wavelet transform)^ #7ll<4, 3 

El^r-3- aIs. (watermark signal )# ^ A VxI ^i^Kdiscrete cosine transform: DCD^r 

*r 3.7) cflo]E^l;Sl 3H_a3l ^ 7fl^#^ JfJi<4 3*r*l 

33*}3L <5^Kr ^]^, ^lt 2-t)SL 7^1 

°13H1 Tfl^l-^; <* ^flolja^l igJgrSH 3^3-2.5. ^B^Hm^^ ^1 

31 ^o]b1 (watermark-embedded audio signal data)-!- IMH^l-fe- #711-1- i^h«H 

£ 1 
[Aijoiol] 
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c^l ig ^ ^{DIGITAL WATERMARKING METHOD AND APPARATUS} 

10 : ^3<H] ^€r7] 

11 : 3.71 ^#7] (magnitude extract er) 

12 : 3# ^#71 

13 : ^1 o] ^) 

14 : ol^> SA>o] ^^-71 

15 : a] ^■ i r 1 -T-(signum function unit) 

16 : ^ ^MJ=L3! &&7) 

17 : ^ ^#7l 
30 : 7KV7] 
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31 : *H1 «s^7l 

32 : *)12 <fr*}7) 

<15> .g. ^ o. SLt\^., wl^^. ^ ^e^cH cflolEi# ^ol^SJ t^ig 

^1 C^IH .2.^.2. tflofl flE|ii>3. -tlJl* tf^ ^ ^# 

*m ?hi 

^HflS. -g-^ #^Rr ^ 9X^. *1 ^ 3 

*m 7i^ -§-^ ^-fHs^Hr, *i*Hs ^-m-^ oi #> ^ H ^ s.^^ 

^iL^ ^Bl, ^b^d>3. ^^P?! ^ ^(original audio signal)^ 

°J^] (perceptual)^] t nJ|S-«fl , ^3 3 = ^l-^ ^ Zt 

ttSL^o)^. nJ-eH, ^^W^- ^IJl^i €- °1 *r-§-*r^r ^E^K 1 7]^o] 
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1020000015406 2000/5/ 

<1»> ^3 ^-^^r, ^A^. HH^i, -tls ^^u>3. 4j 

<19> ^7l^V -^£r, ^SHl iL^^. S7 ]ol] t}}^ 3H*i-3! 31 

-2.^.2- ^Jl dl^lE^ Tfl^I- ^ ^B^P>ai (scaled-down) Tll^ 

°1 7K>, ^ w_3J ^ ^ iSStsH, ^p}^ 3.^2. *\5L dM^l- 

<20> S-^loll 4^, SLK)3- ^11 HHeHI ^B]p>3. ^JL# ^^Hr A 

^ *fll ^» ^o]B] ^ »12 >g£- ^1^, #?1 *]]1 ^ 

^ *)l2 ^m=& 31 ^# ^741^, ^7l 2^ 741^# ^ 

^ #3l» S^Rr ^1! ^^K 1 
<21> >^7l Cj]o]^ ^ XI 2 t-lHEi^ AA ^ S-^SL ^S. Cl]olE-l^ 371 

^ ^ ^-g- tflolE^ ^ .at)-. 
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1020000015406 2000/5/ 
<22> SEth ^7] ^ #711^ ^-7] ^ A]2 Tfl^l 7>^^]^-i- ^-SKr #7fl 

<23> -8-71 3H3» A>-g-*}^ >g-7l ^ ^H*. ej} ^ #7fl^ ^ ^ 

<24> ^7l 2:^" #711 , T^* ^*Rr ^Ji* #7l *fl2 ^ 

7fl*M| -g^Rr #7fl» Dl 5.^-*Kr ^O] W>^^, ^-71 ^"71 ^ 

<25> #71 S^- #711 <>l3H], ^"71 A]2 >r*)2=^ 711^1 7^^ *»&\ 

(scaling factor)* <5^Rr #7fl» S^S^ 
<26> #7] 71-M^ i^l^^ ^B]^ 0.01-0. 05^1 ^<£l #t}. 
<2?> ^ -iHMl ttj-s# ? ^E^>^^ dH^sJfB] ^Bi^a. 

m HH^ ^ *J|2 tfloltl* Zj-ZJ- ^A]7l^ #711^}-, >8-7l $)B|ti> 

53 € SLt\3. 3H^1 ^ #7l ^ SLt\SL #7) afll 3MB^<q ^rfl^#^- 

^ ^)o]^.5(l #711 2-*\SL ^ ^71 ^ 3) 

o]Bl^ ^o]ti.e31 ^ 741 ^#2] ^*Hr #31^, ^71 *V» ^a]- S A}o] 

#7ll» i^}^ 1>>lH ^^^Cf. 
<28> Aj.71 ^ ^.t^^. CflolE-)^ #7] $11 clti.^ ^ Tfl^ #71 $l£\v}*2 

=J .2.^.2. C-flolBlS}- <£:&^ ^ol^ejl ^ Tfl^ofl -g^SHr #7fl# 5Ef-*Rr ^ o] B> 
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1020000015406 2000/5/ 

<30> ^-7] ^# A]~g-*>o} ^o] #On}, # 7 ] 7]^^ i*)^ 

^Ei^ 20-100^ ^cj-. 

^- ^Sr, ^3)^1 $1^1 "VS- ^Jl^ ^1 ^ Jg'ig *1*1H ^ ; 

<33> ^ 7l^# 7}^), DCT W3 7fl^#^ ^&^r ^2] 

<3*H ^E^K 1 ^ ^.tq^; r-llo]B] S'» , ^1^*8 ^ (scaling factor) a 

» °l-§-*>^ € -£.^-2- $|BM3. W Zt^-ir ^^^1 

<35> 1] 

S',-S / +a» r l (a) 

5' f = 5.(l+ a ^) (b) 

S'^S,.^) (c) 
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<36> 121 ( a )^r ^ &&°] 7>^>Cf. 12} (b) ^ (c)fe Wi*0^ «fi ^ 

7>^>t^-. iij-sH, (5) ^ (c)7 ^ A>-g-s)^, ^^p}^<H o1#3?lH 

tj-<£t!: S*HI tflt!: ^|^p>a. ^Is^l (security of watermarks Tr^l^l 

<H^i}. is] ( a )# A>-g-^cf. 

<37> £ i ^ s. 2£r ^^^1 4&h ^ dH^ofl ^e^p>3. -a-^^-Jl ^ 

<38> $| B^>3. ^^J^V € SLt\SL ^<>]^7\ ^BHl ^^71(10)^] <S^€ 

^bHI €«:7l(io)fe- *13 ^*fl*i <gJL?)^~i: a}-8-*H ^ _2_^_£. HM^-I- ^eHl • 

<39> 2] 

< 40 > 2^1 ^ ^» ^1-g-^H <3^r 3Hr fUm *FBW ^«:*Kr 
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1020000015406 



2000/5/ 



<4i> [^tv-ii 3] 



x<j)=£ a x{t)e- J, -*dt 
X(t)=f i S(t-nT 0 ) 



Xn = — - STJe-^'dt 

O 
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<47> 



1020Q00015406 2000/5/ 
<43> 4] 

f(u)~r («) -*-//<;«) 

<44> 4<*fM, ^-bW ^eb^ thg-jzj- ^-ol a ^ ^ &cf. 

<45> 1 

<46> ^ 4 °1H p( u )*r ^-g-^j- £<>1 ^ olt^-. 

<48> P(u)tt ^ 

<49> p (u ) = | F(u ) | 2 = R 2( u ) + !2( u ) 

<50> ^7}*\, u^r ^^Hr ^# M-B^t}. 

<5i> ^^H^ll ^ ^3*1 ^-^r *>-8-*^, exp[-j2^-x] = cos2;rx - jsin2;rx 

°}S-3., ^FsH ^-8: 5<^1 ^^.S M€ ^ OT. 

<52> 5] 

T{f{x,y)} = F(«,v) = £ £/(*,y)exp[-y2*(ux + vy)]<fr<fy 
r-'{/(i/,v)} = F(x,y} = £ £/(u, v)expL/2«-( I « + vy)]dudv 

<54> jl 
= ^o|] : l-FO.v)! = [i? 2 (u, v) + 7 2 0, v)] 2 
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<55> . Kit v") 

0 ( Hj v) = tan , [-A^ ] 

<56> #3 i^M^ : P(u,v) = I F(u,v) I 2 = R 2 (u,v) + I 2 (u,v) 

^H^H cfltb ^^H ^ ^(Discrete Fourier 

Transform: DFTH ^sH cflA] A>-g-^cf. DFT» A>-g-^, f(x)^ A^r$\ 

6-4 ^o] + ojcf. 



<58> [^^-Al 6 ] 



iV-1 p-amn 



2/nn 



«=0 



<59> 2itm 

S7l& ^ X[n]«y ^ DFT ^ " >£: 4^ 4^ 

<60> 7] 

y_l lam 2mm 

07*0 

<ei> $.t\SL n°]^T= #^tr ^^H ^€r7](10)^l^ ^ el ofl ^^tt 

tr€, ^B^l-a. ^iJ^r oia> ^a>oi ^^71(14)^1^-1 o]av S a>o] ^^cf. af, a 

71 4^7l(llHH, SLt)£. tlM^o) 371 ^ c4Me] ^ Aj«- t-fl 
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1020000015406 2000/5/ 

3l^r« f^lH 371 c-llolBl^ ^€ $]o]*i% ^7l(13)ofl 

ig^cj.. o]o]^\ > ?|o]a.^ _2.cl_2_ Tfl^l-S] ^-Ji7> *fll ^71 

(31)<Hl^i °1^> €*7l(14)«Hl ^*fl o]A> ^A>o] ^)B]P>S ^ 

o] nfl, 371^1 %^<&°] <$mk9\ ^-s/^ofl n}5}- l, -1 O^r #^*Rr Ajzi^ 1g- 

^(15)# ^>-g-^, J>(+, -, 0)1- -g-ol^Til <g-g- ^ ojcf. 4^-, 3*1 
W-3 Tfl^Ml *fl2 ^7l(32HH *fli ^f\m*% ^ a7\ 

0.01 ifl^l 0.05^1 ^ol w>^^>cl-. ^?ll«a^^ $\^ti}=l 

*\3L*) T^^o] cflolE^ ^)i=^ ^Bflofl <£^g- nl^^ ^ol 4^5] , ^ 

#1^ SLt\£. ^l^Sl- ^ .2.^iL x}o}^ ^>7fl ^Cf. ol 

<>H, ^1<^^ tiWQ *M«-3! -2-1=1.2. ^Jl dl°lBlSl 7)1 ^7> 7>^-7l(30)ollAi 

^R};^. 7RV^ Tfl^l-^ ^ ^lo] ^7l(16HH <*| ^flol ^S^, 

7fl^ 371^ ^Al^lcf. P>^nl-O.S., ^ ^71 (16)^1 3*fl 2i%& 

7)1^ 371 ^ ^#7l(12)«11 ^o]^\ j^r^ A]Jr CiHEl^l CllolBl7l- 

^ ^*7l(17)<>ll ^^H, 2^3-2.5. ^Blr.>7 0 l^ ^.2. 3H^» 

nf^-oll, £ 2« ^-s^H , ^ ^^1^ ^^n>33 «<HH ^2}- .2. 

-2. HH^* i£^-7l(20)°fl*1 €$*H ^*Hr *fll ^1^» ^3*1 

^Cf. o]Sj- -g^loll S^- ^ _2.d^. dlo]E^ ^^ofl ^^71(23)^1^1 ^Hl°fl 
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1020000015406 2000/5/ 

€3-3 <H ^Hr *fl2 7fl^» ^Al^lt)-. 371 ^#71(21, 24HH - 

3.71 $M«-9! ^#71(22, 25HH ^ SlH-^ ^€r€cf. € -2.^-2- 
B^Sf ^H*. ^ ^n}^ ^ljrsj- <g;£^ ^Ma.^) 

3 ##7K33HH oH-H. 31 *H1 A2 i^ll^ ^3 I/a ^ ^ £ 

tl-2- 3He-1<4- *w ^ Tfl^s] ^ (°<H^ l, 0^1 0, 

^r°J ^-Mfe- -1)7> ^7] (34)^11^ ^^Cf. ^3L±± *}=L^ 

^-¥-(26)» *l-g-*W ^ *#7l(34)<>IH 31 

cd ojA]- ^A>ol ^$7l(27)<Hl^ ^ SA>o] ^$E)o] ; _o_cl_o_ t-fl O] oj] 

^ A cMH <^1^^ 4 s ^^1 ^ t^lg ^B^} 5 ^ 

<64> ^^P>3. 41JL# olA> SA><?1 ^ ±r]SL C-flo)E]# ?-i!H/*M 

S^M^lTim ^ ^3^1 2l*il*m €■ ^^1 ^^tb ^sl 

JL3J-] 

<65> ^cfl ttfsig, ^.rl^. tflolEl ^ ^E^n>3 Jl^^C.^. *£:|M§- ©.3.*) 
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1020000015406 2000/5/ 
1] 

3.t)$L ^Jl ^H^Hl $\B\v}3. ^ 3. (watermark signal)* ^^r^ ^*]ig ^B)n> 

*fl2 HH^S t^SKr #7(1^, 

afll dH^2j ^tflsM: ^]olw.^i ^(wavelet transform)«H *fll ^ 

-8-7] ^^(discrete cosine transform)^ »12 i 

#7l afll i^S^ Tfl^ ^ #7] ^12 741^» 2^* r ^r #3]£r, 

^7l « tL*ji ^^r( inverse wavelet transform)*}^ #31 

2] 
3] 

23-16 



1020000015406 2000/5/ 
4] 

5] 

*ll4*J-ofl Si*^, #7] ^1 °l3H, 

6] 

*)l5*cH &M*I, #7] S^- #3] ol^ofl, 

-S-71 *1]2 i^M^ Tfl^l 7l^^g^ ^(scaling factor)* ^ 

7] 

*063MI ^-71 7)^^ 0.01-0.05^ ^^o] c]^^ ^B] 

v\EL ^ . 

8] 

*Q5^I) SM^l, ^-71 ^iUr $-7] afll i^S^ Tfl^^l ^r<y t^^l^ $) 

[^^J- 9] 
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1020000015406 2000/5/ 
#71 Slk)SL US. l^f ^o\) *$&f>}d) A ^ ^ 3# 

^■7] c-flol^^ ^cfl^ $]lo]tiB3l *«1 7il^«- #^*> 

10] 

afl^afl &<>H, #7] ^ #7l afll 741 33«Hr ^iL# # 

[3^8" 11] 

*1U0%M1 #7l S^- #71 *fl2 i^S^ 7fl^°fl 71-M^^ 
[3^8" 12] 

*f|111Ml -SM 7]^^^ ^*fl«J*8 & 0.01-0. 05^1 c^ig 4| 
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1020000015406 2000/5/ 
[3^*8- 13] 

^9^ofl &<>H, #7] *W q& V)o}&\% AV-g-SM #7] 3^%Q ^ 

14] 

*fllO*J-°fl Sl<H-H , ^7] A}1 A^r^i 

15] 

■^^^V^^ -£.^.2. cflojB] (watermark-embedded audio data)S^-^ -^b]p>3. 
#7} ^B^n>5gjg cflo]^ ^ ^ .2.^.2. tlM^ (original audio data)-!- 

[^U- 16] 

^115^1 ^ j2_3.£. 3H3^ <£:&^ Aj-71 4Ha.9! ^ Tfl^S] ^ 
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I^t 1 * 17] 

18] 

I^t 1 ^" 19] 

*)U7^°fl <U<H*1, #71 71^^ -^l^ 20-100^ ^^<y t^ig s$&\v} 

3. ^ . 

[^H- 20] 

^Bl^^ _2.tl.2_ CllolEl^El flE^a. ^.J.* ^1^ $\B\r>}=L ^% 

#71 $.e.w>^ _2.tl.2- cflolEl ^ % .2.3.2. t-llolEl* ^slofl ^M<^ *fll ^-g- 
cflolBl ^ cflolBl» zj-zj- ^^l^r *r#*h 

#71 .2-3-2- cj)o]E| ^ #71 % _2.C}_2_ C-flolBlSl ^-71 *fll OM^ 

#^1 ^tfl #■§■■§- z}-z}- ^o]y.si ^^>^ 
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#71 ^n}^ .fi-^-fi. 55 ^ .2_t}.£. tflolE^ 3HJ±3! ^ ^1^ 

#7l ^ o]A]- ^A>o] ig^sH ^-71 ^Eln>a. ^]It ^#e>^ 

21] 

*H20tN &<>W. #7l ^ .SLCj.fi. ^)o)b\$\- #7l ^lolti^l ^ Tfl^ Jf 

M #7l ^EM^ ^M*^ ^ Tfl^o]] ^-A>^ 

C-l i^}^ t^ig ^E]p>3. -t-# #*1. 
[^^J- 22] 

^21^1 &<>H, ^"71 -$1^1-^ -2-^-2- W°]£.yL 31^1 

7l^^€ ^1°^ ^El» ^#*Hr 2E$-*Kr ^11 ^^d>3. ^# ^1. 

[3^*8- 23] 

^121^-011 ololA-1, ^-71 -^S^ Aln^ A>-g-wM tqxlfi $JbMh. ^ 
[^T 1 ^- 24] 

^1122^1 $X°)*\, #7l 7l^^^ djBlfe- 20-100^1 $41*1 ^E)P> 
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iSL 1] 
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IS. 2] 




#-2. 



to 
cn 




